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A B S T R ACT 


This report incorporates the data obtained in a study of the 
chemical quality of the water resources in the Conewango Creek basin, 
New York. The study was made during the period October 1951 to 
September 1952. 
Conewango Creek is a tributary of the Allegheny River. It has 
a drainage area of 816 square miles in the southwestern corner of New 
York State. Generally, on the basis of mineral content, the waters 
in the basin are of good quality. Moderate or no treatment of the 
waters would be required for most industrial or public supply uses. 
In some of the ground water samples, excessive amounts of iron are 
present and in a few samples, hydrogen sulfide was found. 
This report offers a brief description of the area, a discusgion 
of the factors that influence the chemical quality of water as well as 
a tabulation of the analyses and related data obtained in the Conewango 
Creek basin. 
The data tabulated in this report represent only one year of 
study. As the chemical quality of water varies, periodic checks are 
being made to determine the fluctuations of chemical quality of the 
water resources of the Conewango Creek basin. The data obtained will 
appear in subsequent reports. 
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CHEMICAL QUALITY QF WATER RESOURCES 
gt
 
CONEWANGO 
 
 


by 
W. A. Beeterr. 


I N T ROD U C T :I 0 N 


Water is one of the most valuable natural resources in New York 
State. A glance at Figure 1, a map of New York State, shows a network 
of streams and rivers that covers the entire State. Many natural lakes 
are scattered throughout the State. Lake Erie, Lake Ontario - two of 
the Great Lakes - and the St. Lawrence River bound the State on the 
north. Along the eastern border are Lake Champlain, Lake George and the 
Hudson River. Underground are reservoirs of ground water. These form a 
tremendous source of water supply. The utility of water resources does 
not depend on qu
ntity alone, because a knowledge of the chemical quality 
of water is needed to complete the picture. Is the water hard or soft? 
Does it contain objectionable amounts of mineral matter? Is .it corrosive? 
Does the chemical quality vary throughout the year? The answers to these 
and many other questions are needed for the evaluation of water by the 
agriculturist, the industrialist, municipal, State and Federal governments. 
To obtain the necessary data on the chemical quality of water re- 
sources in New York State, the State Department of Commerce, in cooperation 
with the United States Geological Survey, started a continuing program in 
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1952. This report incorporates the results of the first year of study in 
the Conewango Creek basin. 
The first part o
 the investigation consisted of selecting sites and 
collecting water samples from Conewango Creek, Chadakoin R5ver, Cassadaga 
Creek and their tributar.ies during periods of high and low flows. Related 
data, such as water temperature and water discharges, were also obtained 
at the time of sample collection. 
In addition to the selected sampling in the basin, use was made of 
data from a chemical quality daily station being operated on the Conewango 
Creek at Russell, Pa., by the United 'States Geological Survey, .in cooper- 
ation with the Pennsylvania State Department of Commerce. The data from 
this station permitted a better evaluation of the basin area as a whole 
and a close check on day to day var.iations in chemical quality. 
In the Conewango Creek basin, surface water is only a portion of the 
total available water. Ground water is also available in most areas of 
the basin and samples were collected at selected locations. Data to 
indicate the source and availability of ground water were collected to 
supplement data already available. 
Surface and ground water samples were analyzed to determine the con- 
centrations of mineral substances in solution at time of collection. 
During the water year 1953-1954, water samples will be collected and 
discharge measurements made at 4 selected sites in the portion of the 
Conewango Creek basin in New York State: Conewango Creek at Waterboro, 
Chadakoin River at Falconer, Cassadaga Creek at Ross Mills and Conewango 
Creek at Frewsburg. 
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DES C RIP T ION 0 F 
 ARE A 


The Conewango Creek basin is in the southwestern corner of New York State 


and the adjacent portion of the State of Pennsylvania. About 95 percent of 


the area, shaded black on Figure 1, lies in Cattaraugus and Chautauqua counties 


of New York and about 5 percent in Pennsylvania. Physiographically, the basin 


is in the Allegheny Plateau. This plateau consists of a series of wide valleys 


surrounded by rolling hills. In the northern portions of the basin, several 


swamp and marsh areas occur. 


Conewango Creek has a small stream gradient. To illustrate, from Kendall 


Corners, Cattaraugus County, to Frewsburg, Chautauqua County, the incline is 


less than 3 feet per mile and in several areas it is less than a foot per mile. 


This physiographic feature with many low banks contributes to back water and 


bank overflow during high flows in parts of the basin. 


Conewango Creek has its origin in northern Cattaraugus County, several 


miles south of the village of Cattaraugus. The origin and th
 network of 


tributaries of Conewango Creek can be followed on Figure 6. Conewango Creek 


increases in size rapidly below South Dayton where it is joined by Slab City 


Creek and West Branch Conewango Creek, and then flows in a southerly direction.' 


In this section, most of the flow from the drainage area is diverted into the 


State drainage ditch. At Waterboro, Conewango Creek changes to a meandering 


south-southwesterly direction. Throughout this part of the basin, Conewango 



 
Creek is fed by a number of small tributaries, the largest of which is Little 


Conewango Creek. Downstream near the New York-Pennsylvania border, Conewango 


Creek is fed by the Chadakoin River and several other smaller tributanies. 


Of these smaller tributaries, Stillwater Creek is the most noteworthy. 
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Conewango Creek then changes its course again to a southerly direction, crosses 
the New York-Pennsylvania border and joins Allegheny River at Warren, Pa., 11 
miles below the ,New York-Pennsylvania state line. 
In following the course of Conewango Creek, more than a passing glance 
should be given to Chadakoin River and its tr.ibutary, Cassadaga Creek. Chadakoin 
River is the outlet of Chautauqua Lake, one of the largest natural lakes in 'New 
York State, having a drainage area of about 180 square miles. Just south of 
Levant, Chautauqua County, Cassadaga Creek joins the Chadakoin River. Cassadaga 
Creek originates in the northern region of Chautauqua County where it drains the 
Cassadaga lakes. Several miles north of South Stockton, Cassadaga Creek is 
joined by Bear Lake outlet and continues southeasterly to its junction with 
Chadakoin River about '4.5 miles east of Jamestown, N. Y. 
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FACTORS :rnF1UENCING CEEMICAL QUALITY 
OF !AIm! RESOURCES 


Water is one of our natural resources that can be replenished. 


The hydrologic cycle operates continually. Water evaporates, 


RAINFALL 


rises into the atmosphere, is condensed and again reaches the 


earth in the form of rain, sleet or snow. On reaching the 


earth, rain flows over the land surface or percolates through the ground 


following the path of least resistance. Eventually, the runoff of both 


surface and ground water forms the streams, rivers and lakes. A large 


portion of the water remains in the ground and forms reservoirs of ground 


wa t e r. 


Except for dissolved gases, atmospher.ic water is comparatively pure. 


As water moves over or through rocks and sails) it dissolves soluble 


minerals that occur in these materials. Thus, comparatively chemically 


pure rainwater that reaches the earth soon may contain silica, iron, 


manganese, calcium, magnesium, chloride, sulfate, to mention only a few 


of the possible mineral constituents that may be present in the water. 


During the periods of heavy rainfall, runoff is generally rapid and 


the time of contact with the earth's mineral. matter is short. Consequently, 


the water will be lower in mineral matter than during dry periods when 


most of the runoff may be ground water which has been in contact with 


the soluble rocks and sails much longer. 
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The effect of runoff and retention time on the concentration of 
dissolved solids of the Conewango Creek at Russell, Pa., is shown on 
Figure 2. An increased runoff is reflected in the decrease of dissolved 
solids concentration, while in periods of low runoff, as retention time 
increased, the dissolved solids content increased. The bar graph on 
Figure 3 which follows shows the ranges of variations in dissolved solids 
found in streams in the basin. For illustrative purposes, six streams of 
approximately the same size drainage area were chosen. The dissolved 
solids contents are shown for either of two days in May when the runoff 
was much higher than the date shown in August. 
During the period of October 1951 to September 1952, the total amount 
of rainfall in Jamestown, as reported by the Weather Bureau of the United 
States Department of Commerce, was 36.00 inches. This figure was about 18 
percent below the normal yearly average of 43.79 inches. Table 1 shows the 
amounts of precipitation each month of the aforementioned period and the 
normal amount of precipitation at Jamestown. Table 2 gives the runoff in 
inches at the three surface water gaging stations within the basin and 
Table 3 gives the average discharge in cubic feet per second at the same 
locations. 



- 8 - 


1""-0 r-- 
""""'- r-----.. 


 
,,; 
\
 
/ 

 
 

 

 
""" .... i--'" 
....... 
L ---- 
.- 
 
",. 
 
 
"",,'" ""'" 
/ 

 ) 
/' 
 I 

 . 
CJ' 
-- .. 
---- " 
---, .t::. 
U 
. 
/ :; 

 c 
",.-- " 
r 0 
e 
" 
> 
c::: ........ 
, 
> 
/ 

 
 
...
 
- ..... 
..... """- 
............ 
\ 


o 0 0 0 
o 0 0 0 
o 0 0 0 
10. It) N 


00000 0 0 0 0 
00000 0 0 0 0 

GUD 
 
 10. It) N 


pUO
8S J8d 1881 
!qn
 -'8bJD

S!P UD8W 


"" ,,- 

 "" 
. 
< 
, 
) 
\. 
\ 

 1'\ 
I 
r 
/ ) 
. 
;g '\ 
0 
 
.. 
." 
q 
> v) 
'0 
. 
.!! 
." 
I 

, 
) 
( 
) 
, 
/ 

 
,/' " 

 


00 


IO 0 10 0 10 0 10 0 10 0 
N 0 
 10 N 0 
 10 N 
N N - - 


UOIIIIW J8d SIJDd 


. 
LaJ 
(!) 
0:: 
<t 
J:' 
(.)
 

 
o · 
.J 
Z.J 
«W 
Wen 


 
cO:: 
Zt- 
«« 
en 
. Q
 
m .JW 
W OW 
LL eno:: 
. C\I (.) 

Il)Bo 
J

(!) 
OZ 
00« 
en
 
-LaJ 
C z 
NO 
Cl)0 
... 
::J 
0' 
LL: 


.-: 
Q. 
LIJ 
en 
. 
(!) 
::::> 
« 

 
:J 
J 
W 
Z 
:J 
J 


>- 
« 
:E 


0:: 
a.. 
« 
0: 
« 
:E 


(.) 
LaJ 
C 


-> 
o 
z 
1-=- 
Oil) 
O
 



- 9 - 


J} 
.... .... 
-s- 
2.2 

!iP 

i 


 LE 

 

 
\S-
 
'\ 

 5 
 

_CI) _
 

 Q 
 

-
-
. 
. - ... 
... 0 Co) 
U en 
- -(I) -
N 

 - , 
.n 0 "N 
I 

, 
::
 

 


 

 
'U,'\ 


 

 

 


 


 


 
I 



 

 
" 

 

 

 

 

 

 

 
.. 
... 
U 


r--"O 
 

 
 

:-
 

 
 

:-
 
. \S 
-.:-
 
"
 
 
-
-'. 
u 
't 
-"
 .- 
I"": 
 

 N It) 
-
-, I I 
=
 F I
 I : 
 


.i _ ,A 

I .\."- 
,,; -
 ,(II '\. ' t 
 
U 'U 
 'ti 
 r'\. " 
10 '\. " I
 '\. ' 
 
 '\ 

 .,
 
 

 .
 
 


 

 

 
!!i
 !!!
 

 
i1 I I 


0:: 
C 
1&.1 
Z 
Z 
¥O 
1&.1... 
1&.1> 
O::c 
UQ 
0% 
(!)... 
Z:» 
CO 

en 
i&J 
Z 
o 
U 


o 
(!) 
Z 
C(2 

O 
I&.I U 
Z..J 
Ocr 
Um 
%... 
Uc 
Z 
C¥ 
0::1&.1 
ml&.l 
0:: 
...U 
en 
IaJ 
. 


... 
C( 
Z 
¥O 
1&.1... 
&&I> 
0::C( 
UQ 
>% 
...... 
-:» 
U o 
m(l) 
C 
...I 
en 


o 
(!) 
Z 
; 
1&.1 
Z 
o 
U> 
&&I 
......1 
C(..J 
¥
 
1&.1 
i&J 
0:: 
U 
Q 
:» 
2 



 

 

 

 

 

 
'. 
... 
U 


o 
o 
,..: 
. 
:' 
0. 


N 
": 
.
 


 


 

 


 


 
I 


0:: 
C 
&&I 
ZQ 
¥O 
&&I 0, 
&&I. 
0::&&1 
U¥ 
C( 
&&1...1 
U) 
o 
o 
(!) 



 

 

 

 

 

 
. 
... 
u 
q 
CD 
I"
 
I 


 


 
;.
 


 
;
 
I 



 

 
&&I 
&&I 
0:: 
u. 
o 
c'. 
(!)C 
C¥ 
o 
C 
en 
en 
C( 
U 


o 
S! 
o 
CD 
o 
t: 
o 
CD 


o 
!! 



 


o 
!!! 
o 

 
 
2 'e 
o ... 
o t 
o fit 
en t: 
o 
o Go 
CD 
o 
p.- 
O 
CD 
o 
II) 
o 
. 
o 
It) 
o 
N 
o 


o 


LIJ 
:J: 
... 


z 


U) 
IJJ 
.... 
U) 


o 
IJJ 
... 
Co) 
IJJ 
-I 
IJJ 
U) 

 



 
-... 
U') 

 
cr 



 
Lat 
Lat 
,a
 
o 


U) 
9 
-I 
o 
U) 


C" 
(f' 
2: 
< 
i
 
I.&f 
2: 
C" 
o 


C 
IJJ 

 
o 
U) 
(f) 
o 


LL 
o 


U) 
z 
o 

 
a: 
« 
> 
rt) 


CD 
... 
::J 
c:Jt 

 



- 10 - 


Table 1 - RAINFALL AT JAMESTOWN, N. Y. 


Precipitat.ion Normal 
Month in inches Precipitation 
Oct. 1951 to Sept. 1952 in inches 
11 ,ll .21 
October 1.69 3.49 
November 4.91 3.78 
December 4.65 3.94 
January 3.80 3.45 
February 2.82 2.98 
March 2.30 3.51 
April 1.88 3.42 
May 3.62 3.52 
June 1.38 4.19 
July 3.08 4.37 
August 3.37 3.43 
September 2.50 3.71 
Total 36.00 43.79 


1I Based on climatological data published by U. S. Department of 
Commerce, Weather Bureau, Volumes LXIV and LXV. 
2! Monthly average and total based on continuous record from 1922 
to 1948 and broken record between 1850 and 1921. 


Table '2 - RUNOFF IN INCHES, 
CONEWANGO CREEK BASIN 


- 
Ten Year Average 
October 1951 October 1942 
to to 
Locat,ion September 1952 September 1952 
Conewango Creek 
at Waterboro, N Y. 24.26 25.17 
Chadakoin River 
at Falconer, N. Y. 23. 02 25.52 
Conewango Creek 
at Russell, Pat 24.66 25.78 
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Table 3 - DISCHARGE IN CUBIC FEET PER SECOND FOR PERIOD OF 
SAMPLING COMPARED WITH TEN YEAR AVERAGE, CONEWANGO CREEK BASIN 


Ten Year Average 
October 1951 October 1942 
to to 
Location September 1952 September 1952 
Conewango Creek 
at Waterboro, N. Y. 517 537 
Chadakoin River 
at Falconer, N. Y. 1/ 328 364 
Conewango Creek 
at Russell, Pa. 1/ l,477 1,548 


II Adjusted for change in contents at Chautauqua Lake. 


The geology of any area influences the chemical quality of water. 


The amount and kind of soluble material in the rock and soil, the 


GEOLOGY 


length of contact time of water with rock and soil, the temperature 


and pressure at that contact time largely determine the amount and 


kind of mineral matter dissolved. 


In the Conewango Creek basin the underlying rock -is almost completely 


composed of a group of shales known as the Chemung Formation. The shaley 


beds, with some interbedded sandstones and siltstones, of the Chemung form- 


ation contain numerous joints and bedding planes. These permit circulation, 


storage and replenishment of ground water. The coarse unconsolidated material 


overlying the bedrock consists of sand and gravel derived from commuted bedrock. 


During periods of little rainfall and low flow, the chemical quality of 


surface water is very similar to the ground water in the area since most of 


the stream flow is being supplied from subsurface sources. Table ,4 gives 
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chemical analyses, in equivalents per million, of surface and ground water 
samples collected at Cassadaga, N. Y. Below these analyses, cumulative 
percentage of the equivalents per million are shown to illustrate that the 
two analyses are nearly identical in chemical composition. This marked 
similarity shows the interdependence of the surface and ground water. 


The chemical quality of water is affected by pollution, both 
human and industrial. In this report, no attempt is made to 
evaluate tne sanitary and industrial pollution except as they 
pertain to chemical quality of the water. A survey of the sanitary 
aspects of water quality of the Conewango Creek basin has been made by the 
Water Pollution Control Board of the New York State Department of Health in 
their Report No. 1 of the Allegheny River Drainage Basin series. This report 


POLLUTION 


cited some small pollution of streams in the basin by sanitary wastes, treated 
and untreated, from some towns and single domestic units. There is also a 
small amount of industrial pollution throughout the basin. The greatest 
pollution by industrial wastes as reported in Report No. 1 was in the Jamestown 
area affecting the Chadakoin River, principally below Warner D
 which is used 
to stabilize Chautauqua lake. On the basis of Report No. 1 and the sampling 
done for this report, with the exception of tBe Chadakoin River, the water 
shows little effect of chemical waste pollution. As a result, most of the 
waters would be suitable for industrial processes requiring water free from 
contaminating materials. 



i. 

 
. 
,. 


';j 
"C 
foe 


.'"' 
'1: 
Sr... 
... ...., 
&.""" 
rj....... 
e'C
 


I 
i 

 

 

 
tJ 
S 

 L A I'"' 
e == -;...., 
I 
I 


I!I 

 
I 


. 
.. 


. 
..It 
. 

 
t. 


.!.I. 
...,..0 
00"'" 



 
. 
fW'\ 


s 
. 
o 
l- 
S 
. 
o 


g 
fN 
. 
o 


! 
. 
.... 



 

 
o 


N 
R 
. 
o 


f'oo!o 

 
. 
.... 


-1.3- 


t- 
al) 
.... 
. 
\t\ 


s 
. 



 

 
. 


\1\ 
t- 
CW'\ 
. 


- 
i 
 
 
 t- Ot. a) 0 
i . . . . 
'0 :s 
 0 to- 0\ 8 
f"\ 0\ 0\ 
 
i 6 .... 

 .. 
2 3 
I. i 
. '" 
.. "S · 

 .. 
.. .. J4 
) 
 . 
. t: 

 0 
.. tit 0 ... 0 to- ... t- o 
i i . . . . . . 
0\ 
 
 0 to- 0\ 
 
f'\ 
 
 0\ 
,. 
. 
3 
'"' 
a.:s 

 
. 
...., 
I """ 
4 
" fa 
,... i 
, ...., 
 '"' """ 
'"' 0" .... d' 
-; 
 ......, . 0 
.. i . ...., . 
8 ......, I ...., ...., 
I + . -3 . 
... .,.. I 
j . I -= 1: i 

 I 
 i 0 
. 
 ... 
=- .I .. 0 ;: 



 
'1 
.. 



 


N 
N 
.... 
. 


\1\ 

 
. 



 
a) 
. 
.... 



 
. 
f ai 
i
 
i 

. iJ 
..... J .. 
lei; 
o; 
to'!i 2 li 

J1: 
i.. 
Ii! IIi 


t 


o 

 
I. 
h 
o 
'" 
'i 
. 
.i i 
1:j"; 
=...= 

 ! 'C 

 .. 
.ft.4"d 

.i 
.i- 
:g-' 
0.- 
.... 
'-t1:'; 
00 
· fl 

o
 
..
... 
1i1 

II 
g",. 
l'a! 
a.s:: 
0-;0 
Ii] 


 



- 14 - 


CEEMICAL QUALITY OF WAT1!:H RESOURCES 
IN CONEWANGO CREEK BASIN 


The surface water sites examined from October 1951 to September 


1952 were of such chemical quality that the water could be used 


SURFACE 
WATER 


for nearly all domestic, public supply and industrial uses. For 


some uses, moderate treatment would be required. 


In the northern portions of Chautauqua and Cattaraugus counties where 


Cassadaga and Conewango creeks originate, the color of the water from swamp 


and marsh areas might prove objectionable. Treatment for removal of part of 


of the hardness during low-water stages might be necessary for oertain 


industrial processes. For most of these purposes, the cost of treatment 


would not be excessive. 


Table 9 beginning on page 31 is a tabulation of the miscellaneous analyses 


obtained during this study. Table 10 contains analyses of Conewango Creek at 


Russell, Pa., obt2ined during the period of study by the U. S. Geological 


Survey in cooperation with the Pennsylvania Department of Commerce. 


Included also is a map on page 24 showing the surface water sampling sites. 


Graphical illustrations of the variations of chemical make-up of the w
ters and 


the variations of the hardness of Conewango Creek at Russell, Pa. are given on 


the following figures. 
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EXPLANATION 



 Chloride+Nitrate 

 Sulfate 

 Bicarbonate 


I I Sodium + Potassium 

 Magnesium 

 Calcium 


4.0 


3
 


B 


o.
 


0.0 


A Conewango Creek at Waterboro, N.'! 1,370 cfs,May 16,1952. 
B ConewanGo Creek at Waterboro, N.
,58 cfs, August 19,1952. 
C Chadakoin River at Falconer, N.'f., 762 cfs, May 17,1952. 
D Chadakoin River at Falconer, N.Y., 17 cfs, August 20,1952. 
E Cassadago Creek at Ross Mills, N.'f., 935 cfs, May 16,1952. 
F Cassadaga Creek at Ross Mills, N.'f., 30cfs, August 20,1952. 


Figure 4. Graphical analyses of water in the 
Conewango Creek Basin. 
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Analyses of ground water samples showed generally satisfactory 


quality. Dissolved solids for the most part 'were less than 200 parts 


GROUND 
WATER 


per million. In places the water is quite hard and there are 


local problems relating to excessive amounts of iron. Treatment 


of the water to remove iron and manganese or hardness would be necessary for 


certain industrial and public supply uses. 


On the whole, in the ground watars examined, greater concentrations of 


mineral matter were found in ground water than in surface water. A comparison 


of the medians of concentrations of mineral matter of surface and ground waters 


examined shows dissolved solids 97 and 160 parts per million; total hardness 


as CaCD 3 , 74 and 108 parts per million, and bicarbonate (HC0 3 ) 86 and 154 parts 


per million, respectively. 


However, certain physical characteristics of ground water make its use 


more desirable for many purposes. Ground water is normally free of suspended 


matter, low in color and turbidity. Temperatures of ground water at levels 


below 30 feet normally vary less than l o F" throughout the year, whereas tempera- 


tures of surface supplies may fluctuate 50 0 F or more from summer to winter. 


On the map shown in Figure 7, the locations of the wells are given from 


which samples of water were collected. Tables 5 and 12 give information 


pertaining to the wells. Chemical data are presented in Table 13. 



- 18 .. 


Table 5. - SUMMAR!' OF 1I1LD 
FROM WELtS II CONEWANGO CIBU BASD 


Yield (galloos per minute) Hwaber 
Water-Bearing Formation of 
Avg. Max. H1n. vella 
Pleistocene clq aDd 
Jlixed depos its 12 17 8 2 
Pleistocene sand and 
gravel 2)0 1,SOO 2 J56 
Cheamg tonation 62 SSO l.S 28 
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TEMPERATURE 


The requirements for a public water supply are fulfilled by 
a water\of good quality and sufficient quantity; whereas in 
industry, the temperature of water is an additional require- 
ment that must be considered, especially where water is 
needed for cooling. A water of poorer quality but more suitable temperature 
in some instances is more desirable than one of superior quality and 
undesirable temperature. 
Indirectly, temperature of water will effect physical and chemical 
changes in water. For example, the SOlUbility of a gas in water depends on 
the temperature, gas pressure and the nature of the gas itself. A rise in 
temperature causes a decrease in the solubility of a gas and will hasten the 
volatilization of any gas in the water. The effect of a change in temperature 
can be readily observed. In polluted streams, a rise in temperature at times 
causes a lowering of the 

ount of dissolved oxy
en and thus reduces the 
amount of self-purification which a stream will undergo. From an industrial 


viewpoint, the presence of dissolved oxygen and carbon dioxide in water will 
make water corrosive; a reduction in concentration of the gases will tend to 
reduce the corrosiveness. 
Because of the importance of temperature data, the examination of water 
for chemical quality also includes the measurement of temperature at the 
time of sampling or by continuous records from water temperature recorders. 
Table II contains once-daily temperature readings made of Conewango River at 
Russell, Pa. Additional temperature data are shown in the tables of 
miscellaneous chemical analyses. 
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CHEMICAL QUALITY AND INDUSTRIAL UTILITY" 


Water quality tolerances vary with its use by industry. For example, 
in the manufacture of textiles and fine paper, a water that is 50ft, 
colorless and low in mineral matter, especially i
on and manganeee, is 
required. Laundries, too, need 50ft water low in iron and manganese 
concentrations. For efficient boiler operation, the mineral content of 
water should be low in calcium, magnesium, sulfate and silica to avoid 
hard scale and deposition. The beverage and canning industries require 
a water that does not affect the taste and quality of the product. Table 
6 gives some of the quality-of-water tolerances that have been established 
for certain industries, and includes certain constituents that were analyzed 
in this study. 
Ranges of chemical constituents in surface and ground water with the 
medians of the samples examined during the study are given in Tables 7 
and 8. The data for the daily station, Conewango Creek at Russell, Pa., 
are not included with the miscellaneous data in Table 7 since inclusion 
of a year's record would give undue emphasis to a single 10cation. However, 
the arithmetic averages given in Table 10 compare fairly well with the 
medians for the data at this station. 
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Table 1. - RANGE IN CHEMICAL QIALITY OF 
MISCELLA.NEOUS SURFACE WATERS IN CONEWANGO CREEK BASIN 


Concentration (parts per minion) Number of 
Constituent samples 
Median Maximum Minimum examined 
Silica (SiO a ) 4.5 52 1..3 67 
Iron (Fe), dissolved !J 0.06 0.09 0.00 12 
Manganese (lAn), dissolved 11 0.00 0.06 0.00 35 
Bicarbonate (HC0 3 ) 86 233 24 124 
Sulfate (304) 11 69 10 11S 
Chloride (C1) 2.0 20 0.2 117 
Dissol ved solids 97 210 52 63 
Total hardness as CaCOa 14 222 30 124 
Non-carbonate hardness as CaCOa 13 62 0 124 
Color 9 90 0 115 


11 In solution at time of analys-is. 



- 23 - 


'fable 8. - RANGE IN CHEXICAL QUALITY OF 
GROUND WATERS IN CONEWANGO CREEK BASIN 


Concentration (parts per million) Number of 
Constituent samples 
Median Maximum II1nimum examined 
Silica (Si0 2 ) 10 39 5.6 39 
Iron (Fe) y 0.20 2.8 0.03 39 
Manganese (Mn) 11 0.05 0.52 0.00 20 
Iron + Manganese (Fe+Mn) 'JJ 0.30 3.1 O.ll 20 
Bi carbonate (HC0 3 ) 154 260 12 39 
Sulfate (SO,,) 19 116 1.5 39 
Chloride (01) 5.0 no 0.5 39 
Dissolved solids 180 435 10.3 39 
Total hardness as CaC0 3 108 279 36 39 
Non-carbonate hardness as CaC
 4 116 0 39 
Color 5 12 0 39 


11 Total 
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FIGURE 6. MAP OF CONEWANGO CREEK DRAINAGE BASIN SHOWING SURFACE WATER 
SAMPLING SITES. 
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FIGURE 7. MAP OF CONEWANGO CREEK DRAINAGE BASIN SHOWING GROUND WATER 
SAMPLING SITES 
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Table 12. - 
ORDS OF 8AMPLED WELIB 


Well Altitude 
site above 
number Location !! Owner sea level 
(teet) 'HI 
1 llB, 11.48, 9..3E Village of Cassadaga l.3JA 
2 UB, 1.3.'18 10.8E Ben Nichols 1340 
.3 liB, 14.98, 10 .6E Ben Nichols 1330 
4 llC, 9.08, 8.6E George Nobles 1.320 
5 llD, 5.9S, 1.OE Charles Albright 1350 
6 llC, 9.58, lO.OE Village of South Dayton 1310 
7a llC., 9.95, 10.4E Mohawk Milk CompaI11' 1300 
'7b llC, 9.95, 10.4E Mohawk Milk Comp&n1' 1.300 
70 llC, 9.98, 10.4E . Mohawk Hi1k Caapa1]7 ]JOO 
8 l2B, 0.28, O.OE Village of Mqri.lle 1330 
9 l2B, 2.0S, O.9E Peter Graeske 1340 
10 l2B, 2.28, O.BE G. A. Martz 1.328 
II 128, 4.18, 2.81 A. E. Jones 1315 
12 128 Jt 5.68, 1.3 8tedman Grange 1560 
13 128, 5.78, .3.6E Woodlawn Water Co. 1320 
14 128, 6.78, 5.1E Dean Meddock 1310 
15 128, 5.88, 5.7E Donald Smith 1330 
16 l2B, 14.98, 1l.2E A. T. Lane 1375 
17 l2B, 14.95, ll.5E George Griffin 1340 
18& l2B, 4.85, 12.8E )fa " Pa t. Restaurant 1260 
lab ]2.B, 4.as, 12.8E Ha " Pa's Restaurant 1260 
19 120, 6..35, 1.U Fred Wetsel 1260 


!/ location of well site on Jl&p b)" grid coordinates, mileage and 
direction. First number and letter are grid coordinates. Numbered 
grid lines run north-south and lettered grid lines run "est-east. 
Se",ond and third sets of numbers and letters give miles and direction 
8ee figure 8 on page 50. 
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IN CONEWANGO CREEK BASIN 


Yield 
Depth (gallons) Teapera- . Date 
(feet) Water-bearing tormation per Uee ture teperature 
Id.m1.te) !! (or) taken 
18 Pleistocene gravel - PIS - - 
- 
110 Chemimg formation 25+ Farm - - 
- 
100 Chsung formation 2O.f. Farm 52 Aug. 20, 1952 
22 Pleistocene gravel - Dan 58 A1II. 19, 1952 
70 Pleistocene gravel 5<).1. Dca SO Aug_ 19, 1952 
210 Pleistocene crave1 200 PWS 54- Aug. 19, 1952 
25 Pleistocene gravel ;of 1nd 51 Aug. 19, 1952 
- 
U1 Pleistocene gravel 1504- Ind 5' A118. 19, 1952 
514 Pleistocene gravel 75 Ind 57 1111. 19, 1952 
32 Pleistocene gravel 300 PWS 57 Aug. 21, 1952 
120 Chemung formation 2 Dam - - 
125 Chemung formatioD 25 DCD 54 Aug. 21, 1952 
107 Pleistocene and am gravel ;0 PWS 49 Aug. 21, 1952 
60 ChEmung tormation 6 Dora 49 Aug. 21, 1952 
19 Pleistocene gravel 25+ NS - - 
203 Pleistocene gravel 60+ n. - - 
400 Pleistocene sand and gravel 300 Doa - - 
go Chanmg formation 2+ Daa - - 
- Unknown - n. - - 
135 Pleistocene gran1 50f Daa - - 
240 Pleistocene gravel 75 none S6 Aug. 
, 19S2 
125 Pleistocene gravel 200 D-. 52 Aug. 20, 1952 


bl Appr-oximate altitude of land surface at well a. _led trea 
topographic map. 

/ Dom - domestic; Ind. - industrial; PWS- public water supply. 
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Table 12. - RlOOORDS OF SAMPLED WELlS 


Well Altitude 
site aboTe 
nUilber Location !/ Owner eea level 
(teet) .;gj 
20 l2C, 7.08, 2.8E Leonard Becker 1300 
21 120, 8.08, 2.5E CitY' of Jaaestown 1250 
22a l2C, 9.78, 2.3E Jamestown Mallable 1280 
Iron Co. 
22b 12C, 9.75, 2..3E Jamestown Mallabl. l200 
Iron Co. 
23& 12C, 9.58, 2.8E National Worsted. 1250 
Knitting Mills, IDe. 
2.3b 12C, 9.58, 2.8E National Worsted. 1250 
Knitting Kille, !ac. 
24- 120, 13.48, 1.SE J. E. Jacobson 127; 
25 l2C, 9..38, 5.1E John Cereaa 1260 
26a l2C, 12.78, 4.7E Village of Frewsburl 1252 
26b 12C, 12.78, 4.7E Village of Frenburl 1252 
27 120, 14.98, 4.9E )fax Hasted. 1320 
28 12C, 5.78, 8.2E c. C. Anderson 1300 
29 120, 0.68, 9.7E RaJmOnd BaT 1300 
30 12D, 7.48, l..OE V1l1age of Randolph 1570 
31 l2D, 4.48, 2.8E Berton Adams 1420 
32 l2D, 4.85, 2.. Frank Wright 14.30 
33 l2D, 6.55, 3.3E Village of East; Randolph J340 
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II CONEWANGO CREEK BASIK (Continued) 


Yield 
Depth (gallons T_pera 
 Dat. 
(teet) Wat.
bearing formation per Uee tve t'.perature 
lI1nute
 cJ (o,) taken 
;5 Ch.ung to:nnation ;0 n. - - 
125 Pleistocene gravel 700 PtlS U Feb. 5, 1952 
45 Pleistocene gravel ;00 Ind - - 
34 Pleistocene gravel 350 Ind - - 
45 Pleistocene gravel 450 In4 SO Aug. 21, 1952 
45 Pleistocene gravel 4.50 Ind 4.9 lug,. 21, 1952 
65 Pleistocene gravel SOt Fanq SO Aug. 20, 1952 
100 Pleistocene sand and gravel 50 Dca SO Aug. 21, 1952 
43 Pleistocene sand and gravel 150 PWS SO Aug. 21, 1952 

 Pleistocene sand and gravel 150 PWS SO Aug. 21, 1952 
61 Ch.ung t01'U.tien 15 Dan - - 
60 Pleistocene sand and gravel 10 Farm 53 Aug. 21, 1952 
U Pleistocene sand and gravel ;0 Dca - - 
27 Pleistocene gravel - PWS - - 
218 Chemung formation 25 Fam. 54 Aug. ,2l, 1952 
- Chemung formation - Fara 55' Aug. 21, 1952 
60 Pleistocene sand and gravel - IW - - 
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Table 13. - CONEWANGO CREEK BASIN 
MISCELLAHEXXJS GROUND WATER ANALYSES 


Analyses by Geological Survey, United States Department of the Interior 
(parts per million) 


Le 


)U31 
cation Naber (See Fipre 7) 1 2 3 4- 5 6 
Date of collection. . . . . . . . . . J.95
. 
Ul;.20 Auc.2O AUI.20 Aq.19 Aug.19 
U&.J.9 
Silica (SiOz) . . . . . . . . . . . . . . . . . . . . 8.9 8.9 11 29 13 8.7 
Iron (Fe), dissolved 1/. . . . . . . . . . .01 .02 .01 .03 .06 .03 
Iron (Fe), total................. .Olt- .17 .04- 107 .95 .06 
Manganese (Mn), dissolved 11 ... .01 .02 .04 .02 .00 .00 
Manganese (Mn), total .......... - - - .04- - - 
Calcium (Ca) . . . . . . . . . . . . . . . . . . . 38 22 34- 38 85 12 
Magnesium (Mg) . . . . . . . . . . . . . . . . 6.5 3.9 5.2 10 16 1.5 
Sodium (Na) . . . . . . . . . . . . . . . 0 . . . . 2.2 6.3 24- 2.1 4-.6 154- 
Potassium (K) . . . . . . . . . · . · . · · · · . 1.0 .9 1.7 .5 .9 2.3 
Lithiua (11) - - - - - - - - - - - .6 . - .4 1.8 
Bicarbonate (HC0S> ............. 131 84 l46 ]JO 222 260 
Carbonate (C0S> ................ 0 Q 0 0 0 8 
Sulfate (80 4 ), . . . . . . . . . . . . . . 0 . . . . 18 17 20 30 100 6.6 
Chloride (CI) . . . . . . 0 . . . . . . . . . . . . 3.5 5.0 17 1.8 6.1 no 
Fluoride (F). . . . . . · · · . · · · · · · · · · · .2 .2 .5 .0 .1 .9 
Nitrate (NOS> . . . . . . . . . . . . . . . . . . . .8 .9 .5 2.3 1.0 1.5 
Dissolved solids 
Sum . . . . . . . . . . . . . . . . . . . . . . . . 
Residue on evaporation 
at 180°C. . . . . . . . . . . . . . . . . . 153 103 lSO 176 342 435 
Hardness as CaC0 3 . . . . . . . . 0 . . . . 122 71 106 136 278 36 
Non-carbonate ....... 0 . . . . . . 14 2 0 29 96 0 
Specific conductance 
(micromhos at 25°C) . . . . . . . . . 245 175 .305 268 526 164- 
pH . . . . . . . . . . . . . . . . . . . . . . . . . 0 . . 7.9 7.4- 7.5 7.6 8.0 8.4- 
C 010 r. . . . . . . . . . ..-. 0 . . . . . . . . . . . . . 5 5 7 5 2 1 


!lIn solution at time of analysis. 
1. Owner: Villale of Caseadaga, Chautauqua. Co., N.Y 
SaIlple i. mixture of water from two public aupplT wella of the 
Village of Cassadaga. 
Mr. Ben Nichola near Moons, Chautauqua Co., N.Y. 
Mr. Ben Nichola at Koons, Chautauqua Co., N.Y. 
Mr. George Nobles at BalcGm, Chautauqua Co., N.Y. 
Mr. Charles Albright at Dayton, Cattaraugus Co., N.Y. 
Village of South Dayton, Cattaraugus Co., N.Y. 
Well used -for public aupplJ'. Supt. - Mr. Alvin Keppel 


2. Owner: 
30 . Owner: 
4-. Owner: 
5. Owner: 
6. Owner: 
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\'ab1e 13. - CONEWAmO CREEK WIN (COntinued) 
MISCEIJ:.ANEOUS GRCJJND 1&TER A.N1LYSES (Continued) 


Analyses by Geological Survey, United States Department of the Interior 
(parts per million) 


H6Jl 
Location Number (See Figure 7) 7& 1b 7c 8 9 10 
Date of collection. . . . . . . . . .19520 .A.ug.19 Aug. 19 Aug.19 Aug.2l Aug. 21 Aug. 21 
Silica (SiOJ . . . . . . . . . . . . . . . . . . . . 9.2 14 14 28 2, n 
Iron (Fe), dissolved 1/. .. .. ..... .09 .04 .04 .01 .03 .00 
Iron (Fe), total 0 . . . . . . . . . . . . . . . . 1.9 .21 .28 .14 .76 .82 
Manganese (Mn), dissolved 11 ... .00 .00 .00 .00 .44 .03 
Manganese (Mn), total .......... - - - .02 .52 - 
Calcium (Ca) . . . . . . . . . . . . . . . . . . . 92 24 22 39 28 32 
Magnesium (Mg) . . . . . . .. . . . . .. .. 12 3.3 3.9 13 6.1 6.1 
Sodium (Na) . . . . . . . . . . . . . . . 0 . . . . 8.7 30 49 4.9 1.2 14 
Potassium (K) . . . . . . . . . . . . . . . 0 . . 1.6 .6 1.3 .6 .6 .7 
L1. thium (I.:i)................... .5 - - - - - 
Bicarbonate (HCOJ ............. 199 157 180 150 90 154 
Carbonate (COS> ................ 0 0 0 0 0 0 
Sulfate (S04)' . . . . . . . . . . . . . . . . . . . 116 3.8 5.4 22 19 7.0 
Chloride (CI) . . . . . . . . . . . . . . . . 0 . . 9.8 5.0 19 8..3 .7 1.5 
Fluoride (F). . . · · . . · · . · · · · · · · · · · .1 .6 .7 .0 ..3 .5 
Nitrate (NOs) . . . . . . . . . . . . . . . . . . . 1.1 .7 .3 5.0 2..3 .8 
Dissolved solids 
Sum . . . . . . . . . . . . . . . . . . . . . . . . 
Residue on evaporation 
at 180°C . . . . . . . . . . . . . . . . . . 314 145 212 187 125 150 
Hardness as C aC0 3 . . . . . . . . . . . . . 279 73 71 151 95 10S 
Non-carbonate .............. n6 0 0 28 21 0 
Specific conductance 
(micromhos at 25°C) . . . 0 . . . . . 568 260 335 350 175 2,3 
pH . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7.3 7.4 7.2 7.7 7.5 7.7 
Color. . . . . . . . . . . . . . . . . . . . . . . . . . 2 8 12 5 10 1 


1/In solution at time of analysis. 
7 (a,b.e,) Owner: Mohawk Milk Comparv at South Dayton, Cattaraugus Co., N.Y. 
8. Owner: Village of M:8jyVille, Chautauqua Co., N.Y. 
Well one of several used for publie supply purposes. Supt.-Mr. Janes Dudley 


9. Owner: Mr. Peter Graeske near Chautauqua, Chautauqua Co., H.Y. 


10. Owners Mr. G. A.. Martz near Chautauqua, Chautauqua Co., N.Y. 
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Table 13. - CONEWANGO CREEK BASIN (Continued) 
MISCELLA.NEOUS GROUND WATER ANALYSE (Continued) 
Analyses by Geological Survey, United States Department of the Interior 
(parts per million) 


36631 
Locati on Number (S.. Figure 7) n 12 13 lh 1S 16 
Date of collection. . . . . . . . . . ) 9S
. Aug.2l Aug.2l Aug.2l '&'''021 AUC.fi .A. ug.20 
Silica (SiOJ . . . . . . . . . . . . . . . . . . . . 26 16 6.8 10 12 7.2 
Iron (Fe), dissolved 1/..0.. ..... .01 .04 .09 .12 .03 .03 
Iron (Fe), total................. .33 1.S 1.2 .16 .0S 1.S 
Manganese (Mn), dissolved 11 ... .01 .02 .00 .01 .03 .ll 
Manganese (Mn), total .......... .05 - .18 .01 - .27 
Calcium (Ca) . . . . . . . . . . . . . . . . . . . 35 61 59 25 26 24 
Magnesium (Mg) .. .. . .. . . . . . . .. . 8.2 13 7.0 4.7 4.0 6.7 
Sodium (N a) . . . . . . . . . . . . . . . . . . . . 4.8 5.5 6.7 )0 6.9 80 
Potassium (K) . . . · . . · · · · . · · · · · · · .7 1.0 .7 2.7 
Bicarbonate (HCOS> ............. 141 238 185 173 U7 253 
Carbonate (COS> ................ 0 0 0 0 0 0 
Sulfate (S04)' . . . . . . . . . . . . . . . · · · · 14 2S 34 1.5 2.7 25 
Chloride (CI) . . . . . . . . . . . . . . . . . . . 2.9 3.5 2.6 3.1 2.0 25 
Fluoride (F'). . . · · · · · · · · · · · · · · · · · .0 .1 .0 .1 .1 .2 
Nitrate (N0 3 ) . . . . . . . . . . . . · . . · · · · .3 .2 .3 .3 .2 .4 
Dissolved solids 
Sum. . . . . . . . . . . . . . . . . . . . . . . . . 
Residue on evaporation 
at 180°C. . . . . . . . . . . . . . . . . . 153 242 220 153 112 295 
Hardness as C aC0 3 . . . . . . . . . . . . . 121 206 176 82 81 88 
Non-carbonate ........... 0 . . 6 n 24 0 0 0 
Specific conductance 249 385 352 2!)6 188 501 
(micromhos at 25°C) . . . . . . . . . 
pH . . . . . . 
 . . . . . . . . . . . . . . . . . . . . 0 7,7 8.0 7.5 7.5 7.8 7.7 
Color 0 . . . . . . . . . . . . . 0 . . . 0 . . . . 0 0 . 10 7 10 5 0 8 


1IIn solution at time of analysis. 
n. Owner: IIr. A. W. Jones at Pendergast Point, Chautauqua Co., N.Y. 


12. Ownera Stedman Grange at stedman, Chautauqua Co., N.Y. 
13. OwnerJ Woodlawn Water Works, Woodlawn, Chauta:u"qua Co., N.Y. 
14. Owner: Mr. Dean Meddock at Stowe, <21autauqua Co., N.I. 
15. Owner: Mr. Donald Smith at Bemus Point, Chautauqua Co., N.Y. 
16: Mr. A. T. Lane at Busti, Chautauqua Co., N.I. 
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Table 13. - CONEWANGO CREEK BASIN (Continued) 
KISCELI.ANEOUS GROUHD WATER ANALYSES (Continued) 


'36"" 
Location Number (See Figure 7) 17 18& lab 19 20 21 
Date of collection. . . . . . . . . . .1;9.

 .1ug.20 .1111. 20 Aug. 20 Aug. 20 AU«. 20 Feb. 5 
Silica (SiOJ . . . . . . . . . . . · · · · · · · · · 5.6 10 38 8.7 39 6.1 
Iron (Fe), dissolved 1/. ..... .. .. .01 .06 .00 .10 .03 .01 
Iron (Fe), total................. .20 .38 .10 .u 2.8 .13 
Manganese (Mn), dissolved 11 ... .02 .11 .02 .00 .27 .01 
Manganese (Mn), total .......... .10 .11 .04 .00 .33 .... 
Calcium (Ca) . . . . . . . . . . . . . . . . . · · 51 26 21 22 22 32 
Magnesium (Mg) . . . . . . . . . . . . . . . · 6.2 3.2 5.8 7.3 5.1 5.6 
Sodium (N a) . . . . . . . . . . . . . . . . . . . . 6.5 ) 16 12 20 9.9 3.9 
Potassium (K) . · . · · · · · · · · · · · · · · · 8.4 ) 1.0 .6 1.6 .7 
Bicarbonate (HCO s ) ............. 182 1.30 120 72 100 100 
Carbonate (C0S> ................ 0 0 0 0 0 0 
Sulfate (S04)' . . . . . . . . · · · · · · · · · · · 26 2.0 2.8 57 n 24 
Chloride (CI) . . . . . . . . . . . . . . . . . . . 6.9 3.0 3.6 7.0 .3.3 2.6 
Fluoride (
. . . . . . . . . . . . . . . . . . . · .0 .0 .4 .2 .s .1 
Nitrate (NOs) . . . . . . . · · · · · · · · · · · · 1.0 .2 .3 .s 1.1 .3 
Dissolved solids 
Sum . . . . . . . . . . . . . . . . . . . . . . · · 
Residue on evaporation 
at 180°C. . . . . . . . . . . . . . . . . . 205 118 137 16.3 158 127 
Hardness as CaC0 3 . . . . . . . . . . . · · 153 78 76 8S 76 103 
Non-carbonate .............. 4 0 0 26 0 21 
Specific conductance 
(micromhos at 25°C) . . . . . . . . . .352 202 193 230 186 21h 
pH . . . . . . . . . . . . . . . . . . . . . . · · · · · · 7.0 8.0 7.7 7.9 7.4 8.0 
C olar. . . . . . . . . . . . . . . . . · · · · · · · · · s s S 7 12 1 


Analyses by Geological Survey, United States Department of the Interior 
(parts per million) 


1IIn solution at time of analysis. 


17. Owner a Mr. George Griffin at Buti, Chautauqua Co., N.Y. 
18. (a,b)<>mera lIa am Pa's Restaurant near Gerry, cahutauqua Co., N.Y. 
19. Owner. Mr. Fred Wetzel at Ross mUs, Chautauqua CointYI N.Y. 


20. Owner. IIr. Leonard Beaker near Levant, Ohautauqua Co., N.Y. 


21. Ownera 01 ty of Jamestown, Chautauqua Co. J N.Y. Samples taken from 
Well No. 11 of Jamestown's public Supp1y wells. Supt. Mr. Clayton O. 
Johnson. 



Loc 


J6£" , 
ation luaber (SM Figure 7) 22a 22b 2.3a 23b 24 2S 
f 11 . 19S2 A:II. 2O '&'111. 20 '&'UC.21 Aug.21 Aug. 20 '&'ug.2l 
Date 0 co ectlon............... 
Silica (SiOJ . . . . . . . . . . . . . . · . · · · · 9.9 n 7.6 2S 9.3 7.7 
Iron (Fe), dissolved 11. ......... .07 .01 .08 .01 .08 .03 
Iron (Fe), total................. 1.6 1.6 .27 .0.3 .10 .82 
Manganese (Mn), dissolved 11 ... - .00 .00 .11. .02 .00 
Manganese (Mn), total .......... - - .01 .2b .07 .00 
Calcium (Ca) . . . . . . . . . . . . . . . . . . . S9 S6 SO la1 36 26 
Magnesium (Mg) . . . . . . . . . . . . . . . . 12 7.6 6.2 S.3 6..3 2.7 
Sodium (Na) . . . . . . . . . . . . . . . . . . . . 1h 29 7.0 U 
1l 1.3 
Potassium (K) · · · · · · · · · · · · · · · · · · 2.11 2.0 1.1 1.9 
Bicarbonate (HCOS> ............. 191 216 133 127 lS1 U7 
Carbonate {COS> ................ 0 0 0 0 0 0 
Sulfate (S04)' . . . . . . . . . . · · · · · · · · · Sl 27 47 22 8.5 1.S 
Chloride (CI) . . . . . . . . . . . . . . . . . . . lS 22 6.0 16 .5.0 4.2 
Fluoride (
. . . . . . . . . . . . . . . . . . . . .0 .S .1 .0 .2 .0 
Nitrate (NOS> . . . . . . . . . . · · · · · · · · · .S 1.1 2.S 1.8 .2 ..3 
Dissolved solids 
Sum . . . . . . . . . . . . . . . . . . . . . . . . 
Residue on evaporation 1h7 
at 180°C.. . . . . . . . . . . . . . . . . 264 2$6 198 190 107 
Hardness as CaCO s . . . . . . . . . . · . · 197 171 150 12h U6 76 
Non - carbonate .............. 40 0 b1 20 0 0 
Specific conductance 437 427 318 2S4 190 
(micromhos at 25°C) . . . . . . . . . .321. 
pH . . . . . . . . . . . . . . . . . . . · · · · · · · · · 7.4 7.S 7.6 7.11 7.7 1..9 
Color. . . . . . . . . . . . . . . . . . . . . . . · . · 2 7 2 S S 10 


, - SS- 
Table 13. - cmuamo CREEl BASIl (Continued) 
IIIBCELLlBaB GROOID 1fADR .A.R1USa (Continued) 
Analyses by Geological Survey, United States Department of the Interior 
(parts per million) 


lIIn solution at time of analysis. 
aa. (a, b) Owner. Jamestown lIalla.b1e Iron Compa.tJT at Jamestown, Chautauqua Co., 
N.Y. 


2;3. (a,b) Owner: National Worsted Knitting J6.lls, Inc., at Falconer, Chautauqua 
Co., N.Y. 


24. Owner. 1Ir. J. E. Jacobson at Stillwater, Chautauqua Co., N.Y. 
25. Owner. Mr. John Ceresa. near Falooner, Chautauqua Co., N.Y. 
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Table 13. - CO
GO CREEK NSII (Continued) 
MISCELlANEOUS GROUND WATER AN1LYSDI (Con
1nued) 


'60'1\ 
Location Numb.r (S.. Figure 7) 26.- 26b 21 28 29 .30 
Date of collection. . . . . . . . . . .1,Sa Aug.n .lug .21 Aug. 21 Aug.21 Aug. 19 Aug.2l 
Silica (SiO a ) . . . . . . . . . . . . . . . . . . . . 35 9.2 8.6 25 11 9.4 
Iron (Fe), dissolved 1/.......... .01 .03 .04 .01 .00 .01 
Iron (Fe), total................. .09 .05 .2S .04 .09 .oJ 
Manganese (Mn), dissolved 11 ... .00 - .06 .04 .01 .00 
Manganese (Mn), total .......... .04 - .07 .09 - - 
Calcium (Ca) . . . . . . . . . . . . . . . . . . . 64 61 44 45 40 34 
Magnesium (Mg) . . . . . . . . . . . . . . .. 9.6 12 6.8 12 6.5 5.6 
Sodium (N a) . . . . . . . . . . . . . . . 0 . . . . 6.0 6.4 ! 14 2.2 61 4.2 
Potassium (K) . . . . . . . . . . . . . . . . . . 1.4 1.7 2.0 1.6 .6 
Lithium (11) .................. -- - - - 1.2 - 
Bicarbonate (HCO s ) ............. 199 206 172 173 199 U7 
Carbonate (C0S> ................ 0 0 0 0 0 0 
Sulfate (S04)' . . . . . . . . . . . . . . . . . . . 34 23 22 16 12 23 
Chloride (CI) . . . . . . . . . . .. . . . . . . . 5.7 7.2 2.6 4.0 66 .5 
Fluoride (
. . . . . . . . . . . . . . . . . . . . .0 .1 .0 .0 .2 .2 
Nitrate (NOs) . . . . . . . . . . . . . . . . . . . 9.5 20 .0 5.2 .2 .6 
Dissolved solids 
Sum . . . . . . . . . . . . . . . . . . . . . . . . 
Residue on evaporation 
at 180°C. . . . . . . . . . . . . . . . . . 259 249 178 193 311 140 
HardnesS as CaCO s . . . . . . . . . . . . . 199 202 138 162 126 108 
Non-carbonate .............. 36 33 0 20 0 12 
Specific conductance 
(micromhos at 25°C) . . . . . . . . . 399 416 307 355 S23 223 
pH . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7.7 7.6 7.7 7.7 7.S 7.6 
C alar. . . . . . . . . . . . . . . . . . . . . . . . . . 5 2 S 5 0 2 


Analyses by Geological Survey, United States Department of the Interior 
(parts per million) 


1IIn solution at time of analysis. 
26.(a,b) Owner. Fre_burg Water Distriot, Frewsburg, Chautauqua Co., N.Y. 
Samples are of the two wells used by Frewsbu
 tor publio supply. 
27. Owner I Mr. Max Hasted near Frewsburg, Chautauqua Co., N.Y. 


28. Owner. Mr. C. C. Anderson near Kenned;y, Chautauqua Co., N.Y. 


29. Owner. Mr. Raymond Ray at Clear Creek, Chautauqua Co., N.Y. 
30 Owners Village of Randolph, Cattaraugus Co., N.Y. 
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Table 13. - OONED.N:K> CREEK asII (Oontinued) 
MJSCELIANFDUS GRaJND WATER AtaLYSFS (Continued) 
Analyses by Geological Survey, United States Department of the Interior 
(parts per million) 


)6631 


Location HUJRber (S.. Figure 7) 31 32 33 
Date of collection. . . . . . . . . .J.9

 . .1ug.21 Aug.21 Aug.21 
Silica (SiOJ . . . . . . . . . . . · · · · · · · · · 9.1 12 9.S 
Iron (Fe), dissolved 11. . · · · · · · · · .07 - .03 
Iron (Fe), total................. 1.0 .17 .09 
Manganese (Mn), dissolved 11 ... .00 .04 .00 
Manganese (Mn), total .......... .00 - - 
Calcium (Ca) . . . . . . . . . . . . . . . . · . · 17 14 34 
Magnesium (Mg) . . . . . . . . . . . . . . . . 2..3 3.9 4.3 
Sodium (N a) . . . . . . . . . . . . . . . . . . . . 80 82 3.0 
Potassium (K) · · · · · · · · · · · · · · · · · · 2.0 1.9 .S 
Bicarbonate (HCO s ) ............. 204 200 112 
Carbonate (COS> ................ 0 0 0 
Sulfate (S04)' . . . . . . . . . . · · · · · · · · · 6.0 4.0 16 
Chloride (CI) . . . . . . . . . . . . . . , . · · · 111 48 2.0 
Fluoride (
. . . . . . . . . . . . . . . . . . . · .3 - .1 
Nitrate (NOS> . . . . . . · · . · · · · · · · · · · .2 .2 1.4 
Dissolved solids 
Sum . . . . . . . . . . . . . . . . . . . . . · . · 
Residue on evaporation 
at 180°C. . . . . . . . . . . . . . . . . . 254 274 130 
HardnesS as CaCO s . . . . . . . . . . · . · S2 51 103 
Non-carbonate .............. 0 0 11 
Specific conductance 
(micromhos at 25°C) . . . . . . . . . bhO 454 208 
pH . . . . . . . . . . . . . . . . . . · · · · · · · · · · 7.7 7.9 8.0 
Color. . . . . . . . . . . . . . . . . . . · · . · · · · 5 5 .3 


" 


1I1n solution at time of analysis. 


31. Owner & Berton Adams near East, Ra:rxlolph, Cattaraugus Co., H.Y. 
32. Owner a Frank Wright near East Randolph, 'Cattaraugus Co., H.Y. 


33. Owner a Village of East Randolph, Cattaraugus Co., N.Y. 
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APPENDIX 


Definition of 
 


Carbonate hardness - That portion of the total hardness which combines 
with the carbonate and bicarbonate ions in water. 


Color, - A visual effect due only to substances in solution. 
Equivalent per million (epm) - The concentration of an element or 
radical in parts per million divided by its chemical combining 
weight. 


Parts per million (ppm) - A unit weight Qf a constituent in a million 
unit weights of solution: a milligram of substance per liter of 
water weighing 1 kilogram. 


pH - The negative logarithm of the hydrogen ion concentration. 
Neutral water has a pH value of 7, acid water of less than 7 
and alkaline water of greater than 7. 


Specific conductance - A measured ability of a water to conduct an 
electric current expressed in micromhos (reciprocal ohms x 106). 
An approximate measure of the dissolved solids oan be obtained 
from it since a high specific conductance generally indicates a 
larger concentration of dissolved solids than does a lower value. 


Factors 


1. Carbonate hardness = total hardness 
 non-carbonate hardness. 


2. Parts per million x 0.0584 = grains per gallon. 


3. ppm HC03 x 0.8202 = ppm alkalinity as CaC0 3 . 
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